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Summary
Objective: To evaluate the psychological preparation and stress of medical students associated
with their ﬁrst cadaver dissection class, covering the head and neck region.
Materials and methods: Prospective evaluation of a group of 58 second-year medical students.
Results: Participants experienced this ﬁrst dissection class with little stress, with no signiﬁcant
gender difference. Men, however, felt better prepared than the women did. The smell and sight
of the cadaver’s face were their main concerns.
Discussion: The students were evaluated with STAI questionnaires and visual analog scales just
before, immediately after, and one month after their ﬁrst dissection experience. This is the
ﬁrst time this scheme has been used. Students suggested several improvements for advance
preparation, most of them inexpensive in terms of human and material resources. The low
stress caused by dissection is probably inﬂuenced by the fact that student participation is
voluntary.
Conclusion: Although they felt that they were relatively unprepared from a psychological per-
spective, the vast majority of students felt ready to participate in the dissections and had a
s exp
. All
d
svery good perception of thi
© 2011 Elsevier Masson SAS
IntroductionAlthough it has played a lesser role in recent years, the study
of gross anatomy still dominates foundation courses and the
ﬁrst part of the medical core curriculum. While medical stu-
 This study was conducted with the support of the French ENT
Society (SFORL). It was presented as a poster at the 117th SFORL
Conference in October 2010.
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ents currently still receive a very complete technical and
cientiﬁc education, their reactions to cadavers and death
re topics that are not often addressed in formal anatomy
nd medical psychology courses.
The ﬁrst contact with the dissection rooms is an
nforgettable and important step in a young doctor’s edu-
ation. From generation to generation, the memory of the
‘amphitheater’’ has lingered through every doctor’s career
nd was even long considered a mandatory and essential
tep, a rite of passage [1]. Although there have been numer-
us studies on the psychological impact of that initial gross
natomy work on medical students and their perception
f that work, to our knowledge, none has focused on an
served.
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valuation by the students themselves of the pertinence or
eneﬁt of psychological preparation before their ﬁrst gross
natomy lab sessions [2—7]. Finally, the way these labs are
et up within the university means that the ﬁrst dissection
lass covers the head and neck, areas that are especially
motionally charged.
The purpose of this study, conducted in students with no
adaver dissection experience, was to evaluate the stress
xperienced just before, immediately after, and several
eeks after the dissection, and the pertinence of the psy-
hological preparation they felt they had received before
he ﬁrst session.
aterials and methods
nrollment in the dissection course is open to second-year
edical students1 each year at the University of Paris VI.
wo annual sessions are held, each with a different group
f students [8]. This study was conducted during the second
ession of 2010.
All participants were second-year medical students, 60
oung adults who had never participated in a cadaver dissec-
ion. The advance preparation (about 30minutes) consisted
f a presentation of the history of anatomical research,
few dissection photos, safety instructions, and rules for
andling instruments.
Three different evaluation sheets (Appendices A, B, and
) were provided to the students: the ﬁrst after the intro-
uctory class (the day before the ﬁrst session); the second
fter the ﬁrst dissection (involving the head and neck); and
he third when they defended their term papers, about a
onth after the dissections.
Each sheet contained demographic questions (sex, age),
State-Trait-Anxiety Inventory (STAI-A and B), a visual
nalog scale on stress (VASs), questions taken from the
ear of Death Scale, a visual analog scale on psychological
reparation (VASpp), and several multiple choice and ﬁll-
n-the-blank questions about that preparation. Each sheet
ould be completed in less than 5minutes. The third sheet
as intended to determine each student’s degree of stress
n a non-anxiety provoking situation (baseline state). The
AS scales given to the students were not graduated but
ere calibrated from 0—10 (with decimals) after the fact
or purposes of analysis.
The following data were compared: intensity of stress,
erception of the preparation, and intensity of fears and
ctual reactions, based on sex and/or time of evaluation.
he statistical analysis was performed with StatView© soft-
are and used Student’s t-test and Fisher’s exact test for
omparisons.
esultsearly all students (58/60 enrolled, 97%) completed the
hree sheets. The median age was 19 years (18—23). There
ere 34 women (59%) and 24 men (41%).
1 Medical school in France begins at entry into the university, in
he ﬁrst year of post-secondary studies.
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Nearly 40% of the students (n = 23; 39%) had never seen
human cadaver. Of the others, 18 (31%) had seen the
orpse of a stranger and 22 (38%) had seen the body of a
eceased relative (sum greater than 100% because seven had
een both a relative and a stranger). Signiﬁcantly more men
n = 13) than women (n = 6) (p = 0.0074) had previously seen
he corpse of a stranger.
Tables 1 and 2 summarize the results.
tress
efore any dissection, the mean STAI-A score was 30.3± 7.2
nd the mean VASs was 2± 1.5 (Table 1). Only two students
howed elevated stress on the VAS (≥ 6).
After the ﬁrst dissection, the mean STAI-A score was
0.1± 8 and the mean VASs was 2.2± 1.6. Only one par-
icipant had a score greater or equal to 6. It was the
nly score above the threshold for that student during the
tudy.
Men tended to be somewhat more stressed after
han before the dissection, but none of the differences
men/women or before/after) were signiﬁcant.
Several weeks later, the students evaluated their stress
t 35.6± 10.3 (low to very low level), with no difference
etween men and women. Eleven students, ﬁve men and six
omen, had a score greater or equal to 46 (moderate and
igh stress). Comparison with other students showed that
hese 11 students had a signiﬁcantly higher post-dissection
TAI-A score than their peers.
sychological evaluation
he VASpp before any dissection was 4.5± 2.8 for both sexes
ombined. Men felt better prepared (5.6± 3) than women
id (3.8± 2.4) (p = 0.0102). Despite the apparently insufﬁ-
ient preparation, 55 students (95%) felt ready to handle
he dissection.
After the ﬁrst dissection, the VASpp was 4.7± 2.6 for both
exes combined. There too, men felt signiﬁcantly better pre-
ared (5.4± 2.9) than women did (4.1± 2.2) (p = 0.0346).
omparison of the groups by STAI-B score showed that at
he time the 11 most stressed students had felt less well
repared than their classmates. At the ﬁnal examination,
he VASpp was 4.3± 2.8 for both sexes combined. However,
t that later time, the differences between men and women
nd students who were more or less stressed had evened out.
eactions to dissection
efore any dissection, the main student concerns were
he smell (n = 40; 69%) and sight of the face (n = 25; 43%),
he sight and/or dissection of the subject’s face (n = 8),
‘beginner’s’’ anxiety (n = 5), the ‘‘sight of Death’’ (n = 2),
ear of passing out (n = 1), or very clearly, nothing (n = 4). No
tudent indicated fear at the thought of touching a cadaver.
After the ﬁrst dissection, the memorable events were the
mell (n = 17), the appearance of the face and eyes (n = 15),
he stiffness of the skin (n = 11), and the ‘‘hole in the neck’’
n = 1). Even though they reported having been affected by
ne aspect or another, 27 students felt they had not been
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Table 1 Results.
All Women Men Diff. M/W
Mean (± SD) Range Mean (± SD) Range Mean (± SD) Range p
Before any dissection
STAI-A score (/80) 30.3± 7.2 20—57 31.5± 7.9 20—57 28.6± 6.2 20—45 0.0661
VASs (/10) 2± 1.5 0—6.3 2.2± 1.5 0.1—6.3 1.8± 1.4 0.1—6 0.163
VASpp (/10) 4.5± 2.8 0—10 3.8± 2.4 0—8 5.6± 3 0—10 0.0102
After ﬁrst dissection
STAI-A score (/80) 30.1± 8 20—55 30.9± 7.9 20—55 29.1± 8.2 20—53 0.2047
VASs (/10) 2.2± 1.6 0.1—7.3 2± 1.4 0.1—6 2.2± 1.8 0.2—7.3 0.3361
VASpp (/10) 4.7± 2.6 0.3—10 4.1± 2.2 0.3—8.3 5.4± 2.9 0.3—10 0.0346
Pre-/post-dissection diff.
p for STAI-A 0.4688 0.324 0.2174
p for VASs 0.3819 0.255 0.1368
p for VASpp 0.0959 0.3717 0.4934
Later
STAI-B score (/80) 35.6± 10.3 21—64 35.8± 10.7 21—64 35.2± 10.2 22—63 0.4179
VASpp (/10) 4.3± 2.8 0—10 3.8± 2.5 0—9 5± 3.1 0—10 0.0691
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tSD: standard deviation; diff.: difference; M/W:men/women; VASs:
preparation.
shocked or had been shocked ‘‘less than expected’’ by the
dissection.
A month later, a majority of students (n = 41, 70%)
reported having thought about dissection. This occurred
especially during the day (n = 38), but also during meals
(n = 20), and even at night (n = 7).
For them, the most memorable aspects were the smell
of the cadavers (n = 27), which one of the participants
stated ‘‘followed [her] for days.’’ One student praised the
‘‘admirable generosity of the donors’’ and another ‘‘the
human body, which is so well made.’’
Most of the students (n = 44) think that cadaver dissection
was a positive experience. On the contrary, three partic-
ipants reported distress from ‘‘unpleasant after-images’’
and a ‘‘disturbing experience.’’ Two of those participants
were in the most stressed group of students.
Most students made no suggestions for potential improve-
ments for their psychological preparation (no response:
n = 23; ‘‘nothing’’: n = 19).
However, two of them would have liked to have been
informed beforehand about the state of the corpse, two oth-
ers would have wanted to know more about the donation
s
S
f
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Table 2 Distribution by stress groups according to STAI-A and B s
Before any dissection
STAI-A
n %
Group 1 (very high stress) 0 0
Group 2 (high stress) 1 1.7
Group 3 (moderate stress) 1 1.7
Group 4 (low stress) 9 15.5
Group 5 (very low stress) 45 77.6l analog scale on stress; VASpp: visual analog scale on psychological
rocedure, one about how to handle the dissection instru-
ents, and another would have liked to have seen some
hotos taken during previous sessions beforehand.
iscussion
tudents experienced these initial ‘‘head and neck’’ cadaver
issections with moderate stress, with no signiﬁcant gender
ifference. The men felt better prepared than the women
id, but the vast majority of students felt ready to handle
hat ﬁrst session.
The State-Trait-Anxiety Inventory, published in 1983, is
ne of the self-rating anxiety scales most commonly used
n research and clinical practice [9]. It was translated into
rench and validated by Schweitzer in 1990 (STAI-Y) and
omprises two scales: a state-anxiety scale (STAI-A) and a
rait-anxiety scale (STAI-B). The STAI-A refers to what the
ubject is feeling ‘‘right now, at this very moment’’ and the
TAI-B to what he ‘‘usually’’ feels. The total score varies
rom 20 to 80, and to facilitate its interpretation, the results
re grouped into ﬁve levels: 1: very high stress (≥ 66); 2: high
cores.
After ﬁrst dissection Later
STAI-A STAI-B
n % n %
0 0 0 0
0 0 2 3.4
4 6.9 9 15.5
7 12.1 12 20.7
45 77.6 35 60.3
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tress (56 to 65); 3: moderate stress (46 to 55); 4: low stress
36 to 45); 5: very low stress (≤ 35). The STAI-Y has obvious
ositive qualities: brevity — short and clearly deﬁned items
hat are easy to quantify based on their intensity or fre-
uency— and sensitivity to change. The two parts relative to
tate-anxiety and trait-anxiety can be used independently,
epending on the goals of the study, and that is what we did
ere [10].
The Fear of Death Scale was developed by Collett in 1969
nd updated by Lester in 2004 [11,12]. This scale has been
sed in many studies but was inappropriate here, since it
onsists of 30—50 long questions. Therefore, only a few of
he most pertinent questions were added to the evaluation
heets. Our goal was not to evaluate the students psycho-
ogically but to get an overall idea of their perceptions.
VAS scales are used in routine practice to assess pain
nd stress, particularly in occupational settings [13,14].
lthough not previously used for this purpose, the VAS
eemed pertinent for assessing psychological preparation in
his study. It was noteworthy that while a value of ‘0’ was
sed several times on the VASpp, it was never used on the
ASs.
This study did not ﬁnd any signiﬁcant difference in stress
n the students before or after the ﬁrst dissection. This
utcome contradicts most prior studies. For example, in
004, Arraez-Aybar et al. found a signiﬁcant decrease in
tress, abating from session to session [15]. Likewise, in
997, Dickinson and Abu-Hijleh found a difference in stress
etween their male and female students, with the women
igniﬁcantly more tense than their male peers [2,5]. Sev-
ral factors may explain the differences found here. Firstly,
he evaluation scales used and their sequence of adminis-
ration, albeit similar, have never been strictly the same in
he various studies, which makes comparisons difﬁcult. To
ur knowledge, the sequence used in this study (immedi-
tely before, immediately after, and one month after the
rst dissection) had never before been used. The optional
nd voluntary nature of participation in such dissections is
robably also a factor that inﬂuences the outcome. The stu-
ents most anxious at the idea of participating in a gross
natomy lab would have chosen a different course. The pop-
lation in the sample presented here is smaller than in most
eported series [2,5,6,15—17]. Finally, the VASs provided lit-
le information during this study and had a low correlation
ith STAI scores. Its pertinence in this context and to the
tudy population is therefore weak.
Several prior studies found that progressive psychological
reparation decreased student anxiety. In 2004, Arraez-
ybar et al. compared the perceptions of two groups of
tudents, one of which had visited the dissection rooms
efore the cadavers were brought in and had viewed dis-
ection ﬁlms. The students in the prepared group were
igniﬁcantly less anxious [15]. Tschernig et al. reported
imilar results in 2000: 72% of students interviewed found
t ‘‘very helpful’’ to spend 30minutes in the company of
n instructor prior to the dissection. The purpose of the
nterview was to allow them to express their anxiety [18].
entoring by third-year or older students was also eval-
ated, with good results. For example, Houwink et al.
eported that ﬁrst-year students had a better perception of
heir ﬁrst dissection with the assistance of more advanced
tudents than did their predecessors who had not received
T
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uch mentoring. The main bias of that study is that it eval-
ated the perceptions of one of the two groups of students
ne year later [19].
The medical students who participated in our study glob-
lly felt they had been unprepared for the dissections.
owever, nearly all (95%) felt they were already ready or
ad been sufﬁciently prepared and tolerated the experience
ery well. One probable source of bias again comes from the
act that all had volunteered for that course.
If those initial dissections were so well tolerated, why
hen seek to improve the preparation? We do so ﬁrst because
tudents are calling for additional information. Cadaver dis-
ection is a memorable experience that affects them and
timulates their curiosity [1]. Secondly, even if these labs are
ell perceived overall, they are quite taxing for some par-
icipants, both immediately after the dissection and several
eeks later. Those students would probably beneﬁt from
omewhat more suitable initial training.
The suggestions made by the students themselves are
pplicable: information about the donation procedure,
etails about the names of instruments and rules for han-
ling them, presentation beforehand of photographs or
ideos, mentoring by older students who had previously
articipated in dissections, and ﬁnally starting the sessions
ith a less disturbing region than the head. These sugges-
ions have the advantage of being very inexpensive from
he perspective of human and ﬁnancial resources, at a time
hen departmental budgets are often being reduced and
here anatomy is a low priority subject. Simply providing
dditional information during the introductory class could
ndoubtedly improve the experience of all students, and
articularly those who experience signiﬁcant stress.
Finally, fear of the smell of the corpse and of the sight
f the face is a constant in the literature and always the
rimary concern of students [2,3,5,18,20,21]. This held true
n the present study, immediately before and after, as well
s several weeks after the cadaver dissection.
onclusion
his study found globally low stress in second-year med-
cal students during cadaver dissection. While they felt
hey were relatively unprepared from an emotional and
sychological perspective, the vast majority felt ready to
articipate in the gross anatomy labs and had a very good
erception of this experience. The students’ voluntary par-
icipation in this course probably inﬂuenced these results.
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Appendix A. Pre-dissection questionnaire
Initials: . . .. . .. . .. . . | . . .. . .. . .. . .
Your age: . . .. . .. . . You are: a female — a male
Some phrases that we used to describe ourselves are given below. Read each phrase, then check the box that best reﬂects
what you are feeling RIGHT NOW, AT THIS VERY MOMENT.
There are no right or wrong answers.
Do not spend too much time on any of these items and indicate the answer that best reﬂects your current feelings.
No Somewhat no Somewhat yes Yes
1. I feel calm
2. I feel safe, secure
3. I feel tense, nervous
4. I feel stressed
5. I feel peaceful, good about myself
6. I feel upset, overwhelmed
7. I worry over possible misfortunes
8. I feel happy
9. I feel frightened
10. I feel at ease
11. I feel self-conﬁdent
12. I feel nervous, irritable
13. I feel scared, alarmed, afraid
14. I feel uncertain
15. I am relaxed, at ease
16. I am satisﬁed
17. I am anxious, worried
18. I feel disconcerted, disoriented
19. I feel collected, composed
20. I feel pleasant, in a good mood
Do you feel nervous? Place a vertical mark
No stress Maximum stress
—————————————————————————————————————————————————
What do you fear the most?
Beforehand, how well do you think you have been psychologically prepared? Place a vertical mark
Not at all Completely
—————————————————————————————————————————————————-
Overall, do you feel emotionally ready to go into the dissection room?
Yes or No
Have you ever seen a cadaver?
No Yes, a stranger Yes, a relative
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Table 2 What feelings does the thought of dissection arouse in you? (check or circle).
Anxiety Breathlessness Calmness Curiosity
Distaste Disgust Dizziness Dry mouth
Fear Joy Horror Interest
Nausea Nervousness Palpitations Pleasure
Queasiness Revulsion Satisfaction Tremor
Uncertainty Anger Worry Other:
Table 2 What do you think is most unpleasant in the dissection room? (check or circle).
No problem The smell
A
w
1
2
3
4
5
6
7
8
9
1
1
1
1
1
1
1
1
1
1
2Fear of infection Seeing the subject’s face
Touching the subject Other:
ppendix B. Immediate post-dissection questionnaire
Initials: . . .. . .. . .. . . | . . .. . .. . .. . .
Your age: . . .. . .. . . You are: a female — a male
Some phrases that we used to describe ourselves are given below. Read each phrase, then check the box that best reﬂects
hat you are feeling RIGHT NOW, AT THIS VERY MOMENT.
There are no right or wrong answers.
Do not spend too much time on any of these items and indicate the answer that best reﬂects your current feelings.
No Somewhat no Somewhat yes Yes
. I feel calm
. I feel safe, secure
. I feel tense, nervous
. I feel stressed
. I feel peaceful, good about myself
. I feel upset, overwhelmed
. I worry over possible misfortunes
. I feel happy
. I feel frightened
0. I feel at ease
1. I feel self-conﬁdent
2. I feel nervous, irritable
3. I feel scared, alarmed, afraid
4. I feel uncertain
5. I am relaxed, at ease
6. I am satisﬁed
7. I am anxious, worried
8. I feel disconcerted, disoriented
9. I feel collected, composed
0. I feel pleasant, in a good mood
Do you feel nervous? Place a vertical markNo stress Maximum stress
—————————————————————————————————————————————————
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Table 2 Did you joke or ﬁnd yourself in a funny or amusing situation during the dissection or in connection with the cadaver?
(check or circle).
No, that did not happen I took part in it
Yes, but I was opposed to it I felt ill-at-ease when the others did it
Yes, but it was unimportant Other:
What have you found to be the most memorable?.........................................................................................
............................
Were you shocked by anything?...........................................................................................................
After the fact, how well do you think you were psychologically prepared? Place a vertical mark
Not at all Completely
—————————————————————————————————————————————————-
In your opinion, what is a cadaver? (one response only)
An inanimate object A person, someone who was alive
Did you have serious thoughts about life and death in the dissection room?
Yes or No
Were you afraid of losing control in the dissection room? (leaving the room, feeling sick, crying, etc.)
Yes or No
Did you have trouble concentrating on your work in the dissection room?
Yes or No
Did you or your group name the cadaver?
Yes or No
If so, what?................................................................
Appendix C. Late post-dissection questionnaire
Initials: . . .. . .. . .. . . | . . .. . .. . .. . .
Your age: . . .. . .. . . You are: a female — a male
Some phrases that we used to describe ourselves are given below. Read each phrase, then check the box that best reﬂects
what you feel IN GENERAL.
There are no right or wrong answers.
Do not spend too much time on any of these items and indicate the answer that best reﬂects your current feel-
ings.NoSomewhat noSomewhat yesYes1. I feel pleasant, in a good mood2. I feel nervous, restless3. I feel happy with myself4.
I wish I were as happy as other people5. I feel like a failure6. I feel rested7. I keep my head about me8. I feel like problems
are piling up to such an extent that I can no longer overcome them9. I worry about things that have no importance10. I am
a happy11. I have thoughts that disturb me12. I lack self-conﬁdence13. I feel carefree, secure14. I make decisions easily15.
I feel incompetent, not up to the task16. I am satisﬁed17. Unimportant thoughts run through my head and bother me18. I
take disappointments so much to heart that I do not forget them easily19. I am a collected, composed, stable person20. I
become tense when I think about my problems
After the fact, how well do you think you were psychologically prepared? Place a vertical markNot at all Completely
—————————————————————————————————————————————————-
1D
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Have you had thoughts about dissection several days after the end of the sessions?
yes or no
If so,
uring the day? At mealtimes? In the evening or at night?
es/no yes/no yes/no
If you smoke, do you think your smoking patterns have changed since the dissections?
yes or no or not applicable
If so, increase? yes or no
Decreased? yes or no
What have you found to be the most memorable, the most shocking?
Is there something you would have liked to have addressed before any dissection?
Overall, how have you reacted to this course?
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